Résumé. 2014 2014 We have made the first measurements of the polar modes in the cubic phase of the ferroelectric perovskite KNbO3 by infrared reflectivity studies. Comparison of these frequencies with those measured by Raman scattering shows that the « soft mode » frequency varies almost continuously from the three-dimensional F1u mode in the cubic phase to the one-dimensional B2 mode in the orthorhombic phase, in spite of the first order transitions separating these phases. Each transition corresponds to the stabilization of one component of the soft mode on cooling. These data confirm that the phase transitions have a mainly displacive character well above the ferro-paraelectric transition while near and below this transition, the increasing anharmonicity gives rise to modification of the displacive behaviour becoming dynamically disordered.
1. Introduction. -KNb03 has three ferroelectric phases at temperatures below 698 K and one paraelectric phase above 698 K (see Fig. 4 ).
The polar modes of vibration have been extensively studied since they can be correlated with the dielectric properties and therefore with the nature of the phase transitions. In the ferroelectric phases, Raman scattering studies have most frequently been made [1] [2] [3] [4] [5] and in a few cases the results of these studies have been compared to infrared reflectivity measurements [6] .
However, in the cubic phase, only the infrared experiments can be performed, since, the phase being [8, 9] . In the tetragonal ferroelectric phase Fig. 1 The four parameters corresponding to each pair of TO-LO modes are found by fitting equation (1) to the experimental data. The fit is shown in figure 1 (1) and the L. S. T. relation, where n is the mean number of phonons :
Wo and y are shown in figure 3 as a function of temperature. The frequency Wo decreases smoothly on cooling, without any critical behaviour, whereas the damping constant diverges slightly near the orthorhombic tetragonal transition [12] . Thus, this mode becomes slightly overdamped near the transition which it is not related to but it disappears at the rhombohedral-orthorhombic transition [12, 13] . [17] are similar in all phases as is the anomalous Raman spectrum in the cubic phase [18, 19] . However BaTi03 has been more studied in its tetragonal phase as it is easier to obtain this compound as a single domain in this phase. The « continuity » of the frequency of the « ferroelectric mode » from the tetragonal [20] to the cubic [21] phase has been demonstrated in BaTi03 by Raman scattering and infrared reflectivity studies, as shown in figure 4 . By comparing the behaviour of both materials, we have shown that in KNb03 there is a mode whose frequency decreases continuously from the cubic to the orthorhombic phases but with some additional effects near the transitions. In the rhombohedral phase, this mode has a much higher frequency [12, 13] .
This result is strongly related to the succession of phases which characterizes BaTi03 and KNb03. In the paraelectric cubic phase, the ferroelectric mode is 3-fold degenerate (Flu). At The behaviour described above is characteristic of the successive transitions. In contrast one may observe that in PbTi03 which has only the high temperature-transition, the F 1 u soft mode of the cubic phase splits into one Ai + one E mode in the tetragonal phase, whose frequencies increase on cooling [22] while their damping constants decrease.
3 ABOUT THE MECHANISM OF THE TRANSITIONS
The existence of a L.F. polar mode whose frequency decreases through the transitions may be related to a displacive character of the transitions. Such a character can be examined by comparing the experùnen-tal static dielectric constant to that calculated by the L. S. T. relation from the frequencies of the polar modes. In the orthorhombic phase at 300 K, the experimental and calculated dielectric constants are approximately equal in the direction of the three orthorhombic axes (calculated : Refs [2, 4, 12] ; measured : Ref. [14] ). [14] , the other values are extrapolated from figure 1 in the same paper. In conclusion, it appears that the transition in KNb03 is mainly of displacive character but with a large anharmonicity which reflects a tendency of the potential well to be flatter than an harmonic one and which may indicate a multiple well with low barriers in the cubic and tetragonal phases. In the orthorhombic phase the displacive aspect is stronger.
